In vitro analysis of genomic instability triggered by BRCA1 missense mutations.
The BRCA1 tumor suppressor gene encodes a phosphoprotein involved in many cellular key functions including DNA repair, transcription regulation, cell-cycle control and apoptosis. Most of these functions are strictly related to the ability of BRCA1 to interact with the other partners of a multimeric complex called BASC. Among these components, an important role is played by the human homolog of the bacterial MutL, MLH1. In this study, we have identified the BRCA1 binding domains to MLH1 and demonstrated that three distinct mutations in one of these interaction domains can produce, in vitro, a microsatellite instability phenotype, one of the hallmarks of an imbalance in the mismatch DNA repair machinery. These data support a model in which a structural modification in a critical domain of the BRCA1 gene product secondary to single amino acid mutations, may be able, per se, to impair the DNA damage response pathway, inducing genomic instability and eventually leading to breast carcinogenesis.